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asoarame- and 3. from about 0.001 to about 5 % aeesnlfame ^^"^nSd^oinortfam where a high content of solid materials 

(e.g. generally greater than 



ee products. It U P^^ru^Tm ^toTg ^ ^ f or nse *ta instant and ready-to-^e 
12 %) have been wnvenhonally used. The swccrening * • • 0 f shakes, 

8£^»KmIm* eofftcs and teas. M££r?S K^»S!— *U *■ ' — 
^irT «d the like to e Ensure®; puddings; sauce* gravies; dressings ™ f !!™ " fiSsfiis- milk coffee whitener, coffee lighteuers; 

cS^U* d * ^or 'preads; ^ ^ ^f^^i^ sweats <»» 
and dips and S pread S . The Wend of sugar ^ f ^^^' C T^S<Z\Jxo prepare a many food or bevemge products <e.g. soft 
and acesulfame K) allow, for the reducnon of sol.d ifo uanMy « E^^ibJZ. a higher increase In sweetness than would to 
drink, gelatin dessert, frozen desserts and the llte ) ^. e n ^^ U t ^ D ^^vention also imparts increase in flavor and nchness of the 
££££ from adding the three togemer. T* sweaMmg ^h^TddWonally, die sweeping *«Ctt of the preset invenbon does 
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SWEETENING AGENT 



TECHNICAL FIELD 

The present invention relates to a sweetening agent useful for providing higher intensity 
sweetness with enhanced flavor and mouthfeel and substantially no aftertaste for use in food, beverage, 
and medicinal products. The sweetening agent of the present invention also allows reduction in the level 
of solids in ready-to-eat/drink and instant food and beverage products so as co achieve the desired 
mouthfeel m the product with a lower level of solids. 

BACKGROUND 

Sweeteners are often added to food and beverage products, particularly instant and ready-to- 
cat/drink foods and beverages, to increase the acceptance of these products by consumers. In ready-to- 
eat/drink and instant products, there is often an issue with the amount of solids used when a particular 
mouthfeel, texture, and/or taste is required. Sweeteners add to the solids content, and the solids necessary 
to impart the desired attributes (aside from sweetness) of the food and beverage must be taken into 
consideration by the formulator. 

Accordingly, there is a need for a sweetener that will impart sweetness and allow reduction of 
solids at the same time. This has been attempted by those in the foods/beverage industry using many 
techniques. One of the most common methods has been blending sweeteners. For example, 
WO9620608A! describes a method for producing a chewing gum which has delayed release of a 
combination of sweeteners (aspartame and acesulfame K). The delayed release sweetener combination is 
achieved by physical modification of sweetener properties using coating and drying. US 5,527,554 
discloses a frozen dessert made without sucrose or corn syrup solids; lactitol and hydrogenated starch 
hydrolyzates arc used as bulk sweeteners in addition to aspartame, acesulfame K or other artificial 
sweeteners. US 4,737,368 describes a blend of a mono- and disaccharide base sweetener composition 
which consists essentially of a blend of sucrose and fructose useful for sweetening a wide variety of 
foodstuffs and other edible formulation s. Ayya, N and Lawless. HT (Quantitative and qualitative 
evaluation of high intensity sweeteners and sweetener mixtures; Chemical senses; 17 (3) 245-259) reported 
that blends of sucrose/aspartarne and acesulfame K/saccharin did not exhibit sweetness synergy 
(hyperadditivity evaluated by comparing predicted to observed sweetness scores). Hyperadditivity was 
observed in aspartame/acesulfame K blends. However, these WendS Of sweeteners impart a typical 
(usually perceived as negative) aftertaste to the products to which they are added. 

It has surprisingly been found that a blend of sugar (sucrose, fructose, lactose, or glucose, and any 
mixture thereof), aspartame and acesulfame K not only gives high intensity sweetness, but also enhances 
the flavor of the food and beverage products. Additionally, because of the high intensity sweetness, the 
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amount of solids necessary to provide desired flavor, mouthfeel and/or texture in the food and beverage 
products can also be reduced. This is particularly desirable in instant and rtady-to-cat/arink foods and 
beverages* 

Formulators are, generally, attempting to limit the amount of solids in food and beverage 
products because of various considerations. Many of these food and beverage products are SoJd ready-IO- 
eat/drink, and usually have 10 - 20% solids. Many of these products are sold to the consumer in dry mix 
form as an "instant" product and the consumer prepares the final form to be consumed using water, milk, 
juice or other suitable liquid. If the solids level cannot be easily and reliably controlled when ihe instant 

product is reconstituted by the consumer, then the consumer may perceive these products as thin and 

» 

watery. 

Mouthfeel, richness, creaminess, sweetness and flavor impact can be increased by delivering a 
higher dosage of solids. However, a higher level of solids requires larger volume of product to be used. 
Generally, this translates to formulation difficulties which vary, given the end-application of ihe food and 
beverage product For instance, in instant beverage products, this usually translates to an increase in the 
amount of dry product (usually the number of spoonfuls) necessary to prepare the beverage. For 
puddings, mousses, dressings, gravies, and sauces, the amount of dry material necessary to make the final 
product increases dramatically. This leads to increased size of packaging necessary for the same amount 
of finished, consumable products; packaging would have to be, either, enlarged to get the same amount of 
servings of rood to be consumed (this leads to environmental and storage issues), or the consumer would 
get less servings out of the current packaging size (this leads to consumer inconvenience). Additionally, at 
high levels of solids, flavor and mouthfeel can be distorted. High levels of solids can lead to higher level 
of fat and/or calories as well as increased cost. 

Accordingly, it would be desirable to have a sweetener with substantially no aftertaste that will 
allow the reduction in solids in foods and beverages, as well as enhance the flavor of the product. 

SUMMARY OF THE INVENTION 

The present invention relates to a sweetening agent for use in various medicinal products, as well 
as food and beverage products, particularly ready-to-eatfdrinkand instant foods and beverages. Said agent 
comprises: 

1 . from about 90 to about 99.5% sucrose, fructose, lactose or glucose, or any mixture thereof; 

2. from about 0.00 1 to about 5% aspartame; and 

3. from about O.Q01 to about 5% acesulfame K, 

The sweetening agent of the present invention can be used in any consumable products including 
food, beverage, and medicinal products. It is particularly preferred in those food compositions where a 
high content of solid materials (e.g. generally greater than 12%) have been conventionally used. The 



PAGE 18/27 *RC^ 



JUL. 1. 2004 3:23PM 



CALFEE HALTER & GRISWOLD LLP 



NO. 3943 P. 18 



WO 99/38390 



PCT/US99/01992 



3 



sweetening agent is suitable for use in all food and beverage products, but is especially suitable for use in 
instant and ready-to-serve beverages (flavored and unflavored coffees and teas, hot chocolate, juice- 
containing beverages, nutritional drinks in the form of shakes, malts, and the like (e.g. Ensure®); 
puddings; sauces; gravies; dressings; mousses; ice cream; yogurt; cream cheese; cheese dips and/or 
spreads; sour cream; vegetable dips and/or spreads; icings; whipped toppings; frozen confections; milk; 
coffee whitener; coffee lighteners; and dips and spreads. 

The blend of sugar (sucrose, fructose, lactose, glucose, or any mixture thereof) and alternative 
sweeteners (aspartame and acesulfame K) allows for the reduction of solids (quantity of powder) needed to 
prepare many food or beverage products (eg. soft drink, gelatin dessert, frozen desserts and the like). 

The blend of sugar and alternative sweeteners show a higher increase in sweetness and/or 
richness than would be expected from adding the three together. 

The sweetening agent of the present invention also imports increase in flavor and richness of the 
beverage or food prepared; as the alternative sweeteners used in the blend may act as flavor enhancers. 
Additionally, the sweetening agent of the present invention does not produce the typical aftertaste 
associated with the alternative sweeteners, generally attributed to be a bitter aftertaste of aspartame. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 
A. Definitions 

The term "sugar" as used herein refers to sucrose, fructose, lactose, glucose, or any mixture 
thereof "Sucrose", as used herein, refers to cane sugar, beet sugar, or mixtures thereof, and has the 
chemical formula C12H22O1 [• "Fructose*', as used herein refers to levulose or fruit sugar, or mixtures 
thereof, and has the chemical formula C 6 H 12 0 6 . The term "lactose", as used herein refers to milk sugar 
and has the chemical formula C12H22 0 1 1 " H 2°- The term "glucose", as used herein refers to Dextrose or 
Grape Sugar, or any mixture thereof, and has the chemical composition C$H ^Og^H^O). 

The terms "alternative sweetener", Artificial sweetener", "non-caloric sweetener", and "high 
intensity sweetener", are used interchangeably herein and refers to aspartame and acesulfame K. 

As used herein, the terms "ready-to-serve" food or beverage; u ready-to-eat" food; "ready-to - 
drink* beverage, are used interchangeably to refer to food and beverage products that are in a ready-to- 
use, consumable form. 

As used herein, the terms "instant" and "soluble" as they relate to food and beverage products, 
are used interchangeably to refer to food and beverage products, such as instant or soluble coffee products, 
that are relatively soluble in water, especially hot water. A mix (either in powder, dry mix, concentrate or 
emulsion form) is sold by the manufacturer and is typically mixed by the consumer with an aqueous liquid 
or diluent, i.e., water, milk Or other aqueous medium, to provide a ready-to-serve food or beverage. 
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The Term "medicinal" as used herein; refers to any pharmaceutical or over-the-counter 
preparation, as well as any nutritional supplement. Said product can be solid, liquid, powder or emulsion, 
or the like, in any product form thai can be taken orally by an individual subject. 

"Bulk density" refers to the overall density of a plurality of particles measured in the manner 
described on pp. 127-131 of Coffer PROCESSING Technology. Avi Publishing Company, Westport, 
Conn., 1963, Vol. II. 

The terms "moisture 1 and ^ater" are used interchangeably herein. 

All particle sizes referred to herein are based on the U.S. Standard Sieve Screen Series. See page 
701 of Sivctz & Dcsrosier, COFFEE TECHNOLOGY (Avi Publishing Co. 1979). 

As used herein, the term "solids" are used to refer to all water-insoluble components and water- 
soluble components. 

As used herein, the term "comprising" means various components and processing steps can be 
conjointly employed ra the sweetening agent and the food and beverage products made therewith, and 
process for preparing the sweetening agent according to the present invention. Accordingly, the term 
"comprising" encompasses the more restrictive terms ''consisting essentially of* and "consisting of." 

All amounts, parts, ratios and percentages used herein arc by weight unless otherwise specified. 

6. The Sweetening Agent 

The sweetening agent of the present invention comprises from 90 - 99.5%, more preferably from 
about 95 to about 99.3%, most preferably from about 96 to about 99.2% sugar; from about 0.001 to about 
5% aspartame, more preferably from about 0.005 to about 1.0% aspartame most preferably from about 
0.01 to about 0.1% aspartame; and from about 0.001 to about 5% acesulfame K, more preferably from 
about 0.005 to about 1.0% acesulfame K, most preferably from about 0.01% to about 0.1% acesulfame IC 
The sugars for use in the sweetening agent of the present invention are sucrose, fructose, lactose, and 
glucose, as well as any mixtures thereof. The higher intensity sweeteners for use id the sweetening agent 
of the present invention include acesulfame K {Sunette™X and L^aspartyKL-phenylalanine lower alkyl 
ester sweeteners (e.g., aspartame) and any mixtures thereof. A particularly preferred sweetener system is a 
combination of sucrose with aspartame and acesulfame K, for example 9 mixture of 98.4% sucrose, 0.8% 
aspartame and 0-8% acesulfame K. Another preferred composition according to the present invention 
comprises 99.2% sucrose, 0-4% aspartame and 0.4% acesulfame K. Another preferred composition 
according to the present invention comprise 99.4% sucrose. 0.3% aspartame, and 0.3% acesulfame K, 

The preferred method for preparing the sweetening agent of the present invention is using dry 
mixing techniques generally employed by» and readily available to, one of ordinary skill in the an. 

Example! 1 
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A sweetening agent (I OOO g.) is prepared from the following ingredients: 



Ingredient 


Grams 


Sucrose 


984 


Aspartame 


8 


Acesutfarae K 


8 



All of the ingredients are placed in a Hobart mixer and mixed for 5 minutes. 
Example 2 

A sweetening agent (1000 g.) is prepared from ihc following ingredients: 



All of the ingredients are placed in a Hobart mixer and mixed for 5 minutes. 
Example 3 



Ingredient 


Crams 


Sucrose 


49? 


Fructose 


497 


Aspartame 




Acesuifamc K 


3-0 



A sweetening agent is made as set forth in Example 1 or Example 2, except that all or part of the sucrose 
and/or fructose is substitued with glucose and/or lactose. 

Example 4 

A flavored soft drink mix (1000 g.) is prepared from the following ing/ediems: 



Ingredient 


Grams 


Sucrose 


826 


Aspartame 


4.0 


Acesulfame K 


4.0 


Citric Acid 


i 56 


Calcium phosphate 


27.5 ; 


Sodium Citrate 


27.5 


Ascorbic acid 


27.5 


Flavorants 


27.5 
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All of the ingredients arc placed in a Hobart mixer and mixed for 5 minutes. 

Flavored Soft drink beverage. A beverage (1000 ml) is prepared by mixing 26 grams of the dry mix and 
adding 974 ml of water. 

Example 5 

A gelatin dessert mix (1000 g.) is prepared from the following ingredients: 



Ingredient 


Grams 


Sucrose 


382 


Fructose 


254 


Gelatin 


227 


Adipic Acid 


39 


Flavorams 


41 


Aspartame 


3.8 


Acesulfame K 


3.S 


Sodium citrate 


29.2 


Disodium phosphate 


20 



All of the ingredients are placed in a Hobart mixer and mixed for 5 minutes. 

Gelatin dessert. A gelatin dessert is prepared by adding 46S ml of hot water to 8.6 grams of the gelatin 
dessert mix and stir 465 ml of cold water is added and then the mixture is refrigerated until firm. 
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Example 6 

A flavored insrani tea product (1000 g.) is prepared from the following ingredients: 



Ingredient 


Crams 


Non-dairy creamer (50% fat) 


400 


Simplesse® I0O (micropanlculated whey protein) 


350 


Sucrose 


278 


Starch 


50 


Aspartame 


10 


Acesulfame K 


1.0 


Instant Tea 


100 


Silicon dioxide 


10 


Flavors 


10 



Ail or the ingredients are placed in a Hobart mixer and mixed for 5 minutes. 

Flavored creamy tea beverage: A beverage (1000 ml) is prepared by mixing 82 grams of the dry mix and 
adding 9 1 5 ml of water at 1 80°F (82°C). 

Example 7 

A. Chocolate dry mix. A chocolate powder mix is prepared from the following ingredients: 



Ingredient 


% 


Sweetening Agent according to Example 2 


477.4 


Beverage creamer 


238.7 


Sodium Chloride 


6.36 


Fermented Cocoa Powder, 14% fat 


254.6 


Colors 


i.n 


Citric Acid 


7.95 


Butylated Hydroxytoluene (BHT) 


0.006 


Vitamin Mix (vitamin C. riboflavin, niacin, 
thiamin and pantothenic acid) 


733 


Ferrous Fum&r&te 


0.95 


Mineral Mix (tribasic calcium phosphate) 


0.794 


Artificial Chocolate Flavor 


4.80 
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The chocolate powder is prepared by mixing the above ingredients together until the powder is 
homogeneous. A drinkable beverage is prepared by adding 25 g. of this powder to 240 ml of milk and 
then stirring vigorously. 

B- Ready-to-<frink fortified beverage. Preparation of a ready-to-serve nutritionally fortified beverage can 
be carried out in a similar manner to the preparation of beverage mixes (see A above), at least as it 
relates to the dry ingredients such as the cocoa powder, beverage creamer, iron source, vitamins and 
other minerals, etc. The primary difference is the addition of an aqueous fluid, typically in an amount 
of from about 60 to about 98%, preferably from about 75 to about 95%, of the finished ready^to serve 
beverage product. Suitable aqueous fluids include water and mjlJc. Suitable milk sources include 
whole milk, low fat milk, skim milk, mifk fluids made by reconstituting milk powders with water and 
the like. 

Example 8 

The chocolate dry mix of Example 7 may be prepared using a sweetening agent prepared as set 
forth in any of Examples 1 or 3. 



/ 
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What is claimed is: 

1 . A sweetening agent which comprises: 

a) from 90 to 99-5%, preferably 95 to 99,3%, more preferably 96 to 99.2%, most preferably 98.4 
to 99 2% sucrose, fructose, lactose or glucose, or any mixture thereof; 

b) from 0.0OJ to 5%, preferably 0.005 to 1.0%, more preferably 0.0 1 to 0. 1%, most preferably 0.8 
to 0.4% aspartame; 

c) from 0.00 1 to 5%, preferably 0.005 to 1 .0%, more preferably 0.01 to 0. 1%> most preferably 0.3 
to 0.4% acesulfame K. 

2. A sweetening agent according to any of the above claims wherein the sweetener is sucrose. 

3. A sweetening agent according to any of the above claims wherein the sweetener is fructose. 

4. A sweetening agent according to any of the above claims wherein the sweetener Is lactose. 

5. A sweetening agent according to any of the above claims wherein the sweetener is glucose. 

6. A flavored soft drink mix comprising the sweetening agent of any of the above claims. 

7. A flavored tea product comprising the sweetening agent of any of the above claims. 

8. A medicinal product comprising the sweetening agent of any of me above claims. 

9. A flavored coffee product comprising the sweetening agent of any of the above claims. 
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